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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a muttiplex 
surface acoustic wave (SAW) mode filter with which the 
band of pa ssag e chsracteristics can be widened, 
s a tisfac to fy out-o^band attenuation characte n stics can 
be provided and balanced inputtou t pu t constitution can 
be provided as wett. 

SOLUTION: A 1st SAW resonator coniposed of an IDT 
e tectrode 12a and l erf l e i J oi s 12b and 12c and a 3ni SAW 
resonator composed erf an IDT electrode 14a and 
reflectors 14b and 14c are paraltelly fbrmed on a 
voltage substrate 11, and a cyclic structure strqp One 
electrode string 13a ts formed between both the 
resonators. Acoustic couptirtg ts perfonrted by 
proxim a tely d ii «< i yiny these three dements . The cyclic 
structure str^ Sne ofcxt 'o do string 13a s grourKled 
IhroiQh the iBdl e ctoi s 12b. 12c, 14b and 14c and 
mutually adjacent bus bar el e ctrode s are made 
doctf Hfrtlly independent 
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mEE*« 1 1 <0±tc, I DTSffi 1 2 a 
i:S:it#12b. 1 2 c ttzj: t)«E£$*t-i.||l 05*tt 
*®«t*4iSi:, I DT^Sl 4 a tRMIffl 4 b, 1 

$-e*o S«8«it:=^ f y -T'j -i >W&m 1 3 a SrRIt 
S12b. 12c, 14b, 1 4 c «-:/hLT«*L, i: 
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1 

IS-Y > 5^ -f -f v ^ -il' h 9 > X f-'i — if^fficomSJi^^ 

ffifiOMSSC / <^ ^ ^-IMl- i o r iL v> L 
«it^^c«S?iJ*^ t> ^ ^ » 2 05¥l4«®?fe*«S^ff^^ 
L , 151 £115 1 S t>'?& 3 t mi Bf^ 2 CO 

L, mUWf , Wz , W3 <Offi*J-^-ft«:Wi >W2 . W 

1 >W3 iz^^Lfcztinm.t-i-^WitmaWi^-m.'e 

[W*S2l Wi tW2 <Offi^Tt-ft7!»nVi /W2 ^4 

ifcTin 5 o^tTj-iba 0 o*+ow(c^3g$n/::»^]5ix 

[S««4l »2co?$14^®?S*MSt«;Si-^m 
51 mi 05i14«®?&#fc«f?«ffi7>«¥'^MA 
[«*«6l JES«^±U?^^$tt/c»lSW*^'^2<0 

- > u J: o xwkmm.m\,~mm^ixtz 

Sg^tL^fra<05¥14«B^#S*- ;^^'?r«^i- 



(2) #g|2p 9-9 3 0 7 9 

2 

<05¥tt«®?ft*«fl<0»2 <05¥lt^®?2S*® 

'kmm.L. »2 0SK«^SS^^•^->(±, st^sst? 

^ >9f--^ '>'9)i- h 9 ^y^T-'i-^fsffit ^^^-r^B 
>:^m^i^Lxmm^*i. ^2oara«^iEg^'?5'- 

> Ti^ilSg* $ n/cBf^li 8 {ctB^o§ip^«iB?zlt#** 
1 0 ] tJS<D?*14*M?fe#S^ - K 7 ;w 5' 

20 im^m 1 1 1 )im««±t-^ ^ >9y'^ 'J9}i^h^ 

aSK<0 > 5' T'-f V ^' ;W h 9 > -Til. — 9-mSg|5<7>K 
iBS^tL7t» 2 0?*14«®?6*«||c7)-f > 5^ T-V V 5' ;u 

0?¥l4*ffi-^*Mfl^«fifef ^ ^' > 5' T-V 'y9)Uh^> 
30 7. -r-i -■ 9-«gcofifB^ 2 <05*14a®?&*Sfll-K«-t 

tt*®?fe*ffiS<7)'1' y9r^ 'J9)V b 7 >XT'i--if^ 

-«SKom^6<J*SI«0'l'S^W3 t miBWi . W 
2 , W3 Offlit^tt?:, Wi >W2 , Wi >W3 tcK5g 

[W*:«12l Wi i:W2 OffiitTf-ftTj^Wi /W2 S 
4 1 1 t-lB«c05¥l4a®r&#»^- 

40 [tt*]* 1 3 1 IS 1 , ^ 2 S 3 <7)5¥tt*®?!£*ffi 

m*JS*=fi^**i 5 o^tsi^ib 3 0 o*=)-oraiz^5g$n/cw 
1 1 X«± 1 2 l-fB«05*1t«®i8i#m-=e- K7 ^ ;u 

141 » 2 053ip14«® ^ > ^ T--f 

V J' ;u h 7 > X T'A — »f SS7>*» 1 SO^II 3 (OSi-tt*® 

mkm^<r>wM^'k6\-\^x^iii.%n.tzm^^\ 1,12 

Xf± 1 3 UfBeo?i14«®^#S*- K7 -f 

1 5 1 ^1 <7>5¥14«®iS*MS<o ^y9r-i 
50 V 5' ;w h 7 > ^ — »fmffi3»»¥«aA*Si^{c«SE § 
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3 

[iS^JR 1 6 ] K.%^Wi±.i~li^WL^ixtzm 1 '&lfm 2 

7t;W5^« 1 1 lc|eftco3#14^M?^#S^- K 7 -< ;u 

17] ^1 Rlfm 2 ogP^«^SS/^•^' - > 

L-c«%§nf^«*Ji 1 6 i:se«o?*i4*®Mi^a*- 

mi^irh^ 1 o5*14«iS?fe*as<^» 2 <05ip1S«iSift* 
t^S^L. ^2<;)®P4«M^ffi^-?5'->(±. Se^«SE 

^n.i,mwi<r>^^mmwL§''s.=e- y7-< ^'^(o^ti^^s- 
19] » 1 c^)KrB1«S^Sg/^• 5' - > *s 'J r ^' 
- > 7i^'il:®«ll!i ^ fLTt 1 8 l;KtfeO?¥l4«iS?fe# 
l»*^2 0] Hfrgco5¥tt«M«#-S*- K^-f 

[%?go|¥ail^:i5i^] 
[0 0 0 1] 

[0 0 0 2] 

riDTJ ta&iB-r^o ) mSoRHh, '?-<o^?i51ll3 



(3) 9- 9 3 0 7 9 

[0 0 0 3] iS#, ^l&#:afl1tS5<7)T--^' v^'JUfbtCf* 

[0 0 0 4] t^fe*, I FSU®i-*5¥l±«1Sig[7'f 

jgl^S*- ;w^7i?^e>fLTv>^o h 9 VJ;^-'^•-■9• 
;^M<^W^4«ffi?S■7 -f ;i'5'J±flEKit»il®fflM#i4«:* 

mm^Mmm^m<oiFy ^ tLxi±. 

[0 0 0 5] WTIC. e&*'7)1t*- K@'&M?i14^M« 

^'^r^f «)S:lllT-*-5.o HI 4 (CiJV^T. 1 4 1 (4^^ 
B^aJEm^^ST-* . COI±^^«l 4 1 <75±(C'Sffi/N"5' 

t**T*§*o 1 4 2 a{4IES^l 4 10±tZf^^$tt 
fcl DTmST-ijI), -g-OMUllSttfl-l 4 2 b, 14 
2 c ^Eg^^c tl-i: Ji^^;u+--BSCiii6ao5* 
14S®«*SI?*^M$*tTv^^<, f;::, lEmife^l 4 
1<0±{ZI4, I DTSffil 4 3 a tRWSl 4 3 b, 1 
40 4 3 c t J: o TR»c7>5¥l4SM?&*af?*^ff^R£ $ nr 
v^^o -^L-C. vltLC, 2oO*ffi||i±ifi«LriEg$*t 

-ciji), -^<iow{I^se'g•7!>^^l:^,^t^cJ:oTlSle 

?> Em^« 1 4 1 <7)±ICJ±, I D TSfil 1 4 4 a > 
1 4 5 a t 144b, 144c, 145b, 14 

5ctKi.*>. ±Mtnmr^\^xm2WL(r>w^mmi^§' 

Y'y )virtm^^i\-X\>^Z>o Z-ixh^iWCkrf 
»2e«o^ttS®j£#fi^- Yy ^ )V9[im.W^9 -y 
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5 

1 0 0 0 6 J ;jL±o X 0 n/c?#i4^Bvit#-s* 

- Vy-i I DTmeo^ffi}&^||$S<7)-+ft(- J: 

;P5'<0ttJ-D®?K!BcT-a*&ftL^w^tf«i|iS) Ifm^O. 1% 
[0 0 0 71 

mm^m^ Lx^t-ti, mm] ±m tfzr^ v 9 Mt 

[0 0 0 8] tfc. «fiT*(±, I F^-f JWi'ffirmgUiJ 
=1 -f ;K^f^W{z J: o T 7 -f ;u 0!|f 1*75*^^56 {: Or 19 

[0 0 0 9] :^^m(i. '{jt^mnzisif i,mtmmim 

^ o 

[0 0 1 01 

i—<fSS<o 1^(11 icKI+g^^fi L;^-:^ 1 ^rf^ 3 

V -r -f V 5^ ;u h 7 > X -f' i - -ff ©ffio^gji^cH*! t 
«rfe» 1 Rt>*» 3 <7>5¥14«lB«£*ffilf t R-omfeSM 

ttms^'j Or ^ m 2 o?¥i4«M?K*ffis iM^L. m 

«Bj£*ffiS«:««-r -5. ^ > y'-ii^' f h y > :^r'^ 



(4) 4#§|^9 -9 3 0 7 9 

r'^-->rmm<omMimmmM^mmm^zmmiri,m{z$) 
^gt<7)s^e<j^S6S<75iii^w3 tL, sate 

Wi , W2 , W3 <Offi*tvt-aSrWi >W2 , Wi >W3 

izm^Lf-zZt^H^WLt-t^bo 

10 [00 1 11 mu-^^m<r>^i<r>m^i'Zii\.-^x 

(±, Wi i:W2 <04ijkt^ft:isWi /W2 S4lcK^$^x 

1 5 OM^^h 3 0 0>t<^)|BIHK5e$tlT</^-6<O*«Sf S L 

[00121 * #rlg*f&WO» 1 0«Bfetcfcv^T 
li, »2<D5¥14«HiS*«fy^«)3£^^®«8«ii4Rltffi 

iRvms <ow^mmw.^m^<oKmf^i^Lx 

tt, »3(7)5¥li«H?fe*MSimffi;6J¥'*Mtll:^3^tc« 
[0013] ^ HtfE*:|§?go» 1 «0«^Ui3v^T 

w^}'->izj:-o xm^mssimizm^ ^ixx\^-i,(07im 

9>7.i^'f-^:^Lxmm^ilX\^^^<r>AmtL^^o - 

K^-f ;i^5'5r««1-^^3<7>5¥l4Sffi?fe*SS<0|g 

2 05*tt«®^*ffiSt-KSi-^ -Y > J' T-V V 5' ;u h ^ 

40 (r>m2<r>m^m^^m.mzm^-r^^ > i'r'^ V9 )v 

^^LT«^fe^*^, »2<osrass^ss^^•^'->*^tsg 
50 -K7'f/p^'<7)»i <05¥tt«®?S*ffi#mS3>* 
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10 0 14] tfz. :*:|&W(C'»-S.5»14^iiii!S#fi*- K 

1 3 ^ > T-V V 

J' h 7 > X T'i — »J-mSofrfBIP 2 «^5*14«ffi«fe*« 

f e» 2 <7)?f 1tSffirS*M§lo ^' > y f-v V 5' ;i/ h 9 > ;^ 
ffiWi , W2 . W3 <7)ffl*t^^?:, Wi >W2 . Wi > 

10 0 15] tT^c, mvL-^w^<r)^2<r>mm~ii^-^x 

iJv^rfi, ^2S.t/»3<0?i1±^®rft*M^^« 

*=M5:*n 5 0*t*^P.3 0 o*to|Ri»c^s$tvrv>^,<o*« 

[0 0 16] S/t. Hfrte*l§?go»2 0«fiKlzijv>T 
(±. m 2 c05¥ttaMj&*ffiSO -f > r-'i- V ^S' h 7 >• 

[0 0 17] i/c. tSriB*fl?lco»2o«^{ci3v-r 
<±. Km««±t::5i^«§ti.fcl5 1 Rth'IS 2 OSffl^^m 

- > tc J: o Tm«ciB^^i;S8!$ttTv^;2,o*?» 
iLv^o ffc, i(0^-g-ic{±, is.y-'^2<oaP4S^ 



(5) ^tia¥9-9 3 0 7 9 

5¥14«MrS*Mff (cK«-r -2. -r > t-V v 5' ;v h ^ > x 

[0 0 18] 

[l&W<^*i(6<^Jf^!^.] Wie*f&WO» 1 0«BKtz J: n 
20 If. KiE*^±(c, ^>5'T'f v^';^^7>;^T'i--|^- 
V 5' ;p h 9 > -fi - -y-^SosSJS^SIil® t B&IBI— 

?ij74^'b=t^»2<o§¥i4^ffi?ft#tigg:^5f^BgL, Hfrieisi 

- ;u5'r-*oT. flfrfB»iS!y''»3<o?¥i4^®?^ 
^Wi^^m^-f h ^ y 9 7-- ^ i^'f'fv h 7 >>^T'j.--9-S 

W2 , W3 <Offl*t^^?rWi >W2 . Wi >W3 ICS^ 

mmmm^'mmji\t(7)mmG(i. 2 o<o5*i4«®^*ffi 

/<x/<-^S<7)^KfiWi , W2 *f/h$<ii), z<ou 
50 ^JCjSJt-S'f >*'T''f v^'^hvVJ^T'j.— >fmffi<0^ 



-5- 



9 

-r;i,/sxy<-^ffi<7)^l&ililW2 <r)±^ $(±-7 -f )V^<r)W 
i±^<-i-ixit (i-i&t)*,, Wi i:W2 OfflJ+^ffiSrW 

1 >W2 [zm^-rms) . MRSG*gEx.'2.ct4<. a 

ffl«jS^^c«ffi^J<0/^';^y^•-l;e^: » 1 3 «05*14« 

■9-«Mo^s8«jitt«M?iJ K^e-r ^ ffl (- * ^ / / 

^ > ^ T'-f V 5^ h 9 > X 
— 9-mffi(7)ffl^«ji^^«M?iJ ^ ffll * -5. / 

1 tWs <7)ffi*=J"i-ji«:W) >W3 tciS^-rtLlf) , W3 

^ o 

[0 0 19] f;^^. «rfe^l§^<0»lco«^lci3v--C. 
Wl tW2 /W2^4 {cK^$*trv> 

[0 0 2 0] t/i. Hfrffi3f:|fe§go»lco«^tcJoV^T. 

1 3 w5f14«MiS*MS=S:«^i--S > ^ r'-f 

V 5- ;W b 7 V X -rj. - ^f ^ffic7)^ffijg*j-?^:e,f i 5 0 it?)^ 
"53 0 0*4-orair^5e?itT>/^-?) t Li^^tRltcJ; 
tt(^> If Aa*(±7 dB?^tcS$ t), ^1^1*1 y-'KJ) 2 
-3 dB^trlfif-So -tL<bOjfA«^SSth''j7';i/« 

[0 0 2 1] STt:, mi£:*:f&^<7>^lco«fi£H*JV^T, 

^ 1 SO'^ 3 05f ttSM^ft^SSOSStSSr^ LT««l 

1 3 <7)5*14«M^*SS^fl|^^* ^- > 5- T' 
V J' ;u h 5 >- T'i — S-^Tffl5J: L TEHi- 2> 



(6) #ig¥9- 9 3 0 7 9 

70 

m^mm^bwrnmititi^^iz^m^irx^^i, t^-oiti-t 
mmm^'^m.m^m.^imiz^xmm^n. fHK^^itm 

Wffiit t ^ 3 co?i14*ffi?^*«f|<7) -f >- J' T-V V ;u h 
7 > :^ •f^ - •9-^ffioi;gJg'7i«m^fi1;i-®3:-r ^ ^ t i: 
^-So ^<o!t«:), 'f*{cEg$*tfc»2<o?*it«®?&* 

ffiff <0 ^'-r > -> ^ S li:»-*T- §^ -5) t * (c , iz 
JO E« $ 1 RVm 3 cO!l*14Rffi?S*«SPflT-.i^T- > 

icov^Ti>?i<ibastt;t#ttt4*o -?-<o^*, 30 

7-i-;U5'i6»~*m^it-5.o Z(7)X^I,z^ ::^m&izXtH£. 
[0 0 2 2] ttz^ m%Z^^m<r>^\<r>mmziiy,^x. 

20 9->{zx.-oxim.mm.mzm^^ixx\^^^t\^>n^t 

Lv>CT(::J:i^^f, if Affl^fi^Tlfx^ i Hihit 
ij:fy*')T9 9 >X*^^^Lt:«^fe$tT.-Cv>^ t v^TfiF 

n^me<7>?ftta®?s#fi;*- K7 -f )V9^mfS.-t^m 

ML, l|2<7)gp^SS!^S^N-^'->(±, SEi!«SE$n^ 

ffi®<o3*i4«®rs#m^- yy ^ )i'9ff>mtim9m^ > 

f*e<7)5*i4«ffi?fe#**- K7 ^ ;i'5'«0A:^J^^'Hi-f > 
5'T''f 'J9A'Vy>7.T3.-'^-9Mtim^-ti>t\^^n 
»iLv»«aiHJ:*ilf. q2|!(fMOAm:tJef^*filx./>:^S 
40 «MO?¥l4*ffirft^»*- K7 -I- ^v^'/i^^mstL^o 
[0 0 2 3] i fc, «rlfi*^?g<0» 2 <0«ffitC J; tllf, 

m.i-^^mz^m-thtmz. ^^i^zuft^ittz^zc) 

5¥14«ffi?fe*«SW -f > ^' -f-V V ^' ;P h 7 > T-- J. - ■'f 
50 o r , nflH^Efi S 1 SO-'Sf 3 <05iii4«®;ffi*ffi 
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I] 

:»-SI=Sf<oi|l«rW3 t L, gflEWi . W2 , Ws <7?fflit^- 
ffi*. Wi >W2 , Wi >W3 \,~m'&LfzZtl.zi.'0. 

:*^<b'f >'5'T''f V9)V h 9 ^J^^-ri-^MIMiC^^Jc-C 

(iBEfi $ tU^cIS 2 <05iptt«®?&*«fl<7) ^>97^^i^9 
0 . tcseg $ tT.fc» 1 -BiXfm 3 co?i14SMrS*«S 

[0 0 2 4 ] 

- v'y ■<)\^9(Dmi(ommM'^7r:-rm&mx^i,o mi 

r-#^o EES^tel 1 co±tZ(±. IDTmSl2ai:S 
#t#12b. 1 2 c ttZi l9«ffi?*t^j:.^>;W+'-Pat: 

/c. 10±H(±, I DT«Ml 4 a tSttS 

14 b, 1 4 c ttzJ: l3«Bg;$*t^»3<7)?*14«M?S* 

13b, 13c «:#v\ 1^ 1 <r>witmmiei^m^tfis 3 

mi>'^3 0^tt«ffi^*MS(Cj3Jt-5 I DTSMl 2. 
a. 1 4 aO^S}t35||'gi:l^®«0«$«-*-r'S)ffl«S 
«it;^ h ') y-f^^ >mMn 1 3 a (Cior^fig^tLT 



#^¥9-9 3 0 7 9 

J2 

[0 0 2 5] JifE3ia<7)Wttmi5ffi*^SSI±a«LTE 

ajiLrv^-So » 1 05i1ig®?ffi*ffigHiJlt^ I DT 
mSl 2 a0^gfSI±¥«MA:^;«^I NUe^^tt, 
^3 05*1t*®?S*«?ftCjolt^ I DTmffil 4 aOB 

-iymmU 3 a{iRlt#/N-^'->^^Lr«tti$tvr 

[0 0 2 6] iy,T, ±fS<OJ: 9 l-«)S;§tL7L-5¥t4*MiS 

F53-*[1IT**)"9, mi timi-^^^lzafSlC 
W-^AHi^^itX^^^o m2l>zii\^^X. (a) (4@lt-^ 

-So «ll - » 3 03»14«®?S*ffiS7>*i5« L TES ? 

^^itnioT, ^oPaTn^gig^Tis^t:. 112 (b) 

{Z7ii-tXo^j:^'7->i^^)l'»^'&:m-t^ l>k. 2'X, 3 

h u y 7*9 -f >m.mn 1 3 a cosp^j- 

/cif), i^i:, 3>X<r>^-ytSt^xmm^S.*^^^^o - 

0 3 (a) (Z^-TiTtc, jli§«ltcott3*;4^jtA.fi®i: 

vio/c*, mm^'p'L-^mi&iSLX'jEm.itLfci ^X'e 

111 1 tc:^1- i d i£«gt«fiS;{c J3v»T^»^ 7 -f ;u 

(:?IJffl-r^'£-^75?*>^o -^-oy-cA^Jlcti, (1) 4'5l^.}cge 
m.^iifzm2 <o?¥l4«®fe*MSO ^ 7" > -> A- ;u 75? e s 
l-^5-*-e#^Ci:i:, (2) ^m^zmm^tifz^ 1 

> v-^^UtJ^^-v >-t;uL^vi t/4»£'5t:-*i>o ^linb 
<7)^ft (1) , (2) ||2 0?¥ 

i4a®?&*issio I DTm.unMm'S:m.%&^i~^xmm. 

L, » 1 <05¥14*®?S*SSO I D TSS*& 2 1tmZ 

<r>m^^m^<r> I DTSgJ&2 2 tS^6<Jtcffi3t§-ti:tv 

*ilSt-^fflfl|jt^ h 'J y >mS?iJ 1 3 a ^ffl 
v\ -f-*t«:S:»tS/-f^'->?:^LT««feL, I DT^S 
J&2 1 , 2 2(4#>«'¥«M<OAtlS^tai:'3ST-(Ifflv^ 
«btLTv>-z,<7>T-, ±fe^fl= (1) , (2) l±jS;t:§*vr 

«<0^fi4(±, US (b) (C^i-idl-, 2'>:^-KtCO 
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13 

<r>^mmmnmi7r^ir. 114 (Ki. :$:*MCTo#l4tti^ 
4 1 HJJDX., HI 5Oe&*0!lO!tt14ffl||S:SS^4 2 tr^ 

ft t ft.® Ji »f#tt 75^-* hiXZ,o 

[0 0 2 7] I15i;> HI ^::7pLy::5*1±«ffirS^fi*- 
^tt[6] Lfc?¥14«®?5E*iS^<7) I D T^M 1 2 a tSffl 
flliSX h >; 7 y^-f >1fe?iJ 1 3 a tcoWPBGJi. 2o 

{-l£ttc>*i.Tv^^>'^Xys-^g5 1 , 5 2<7)iligWi ,W 

3 a ^«flfe1--?>/i*<7>^,coT-JboT. WMA:'J^d=- 1 
^®5 2 0l|@W2 <0:^^$l±7^;i'5'OjfAtl^tCt±<Br 

-rnidT. raRSG^^x.^Ci:^<¥MSA*S^-I N-^ 

<i> 2 (7)5¥tt*M?ft*«s?i; I D xms-eti 

^ < h y -fy ^ >l:S?iJ 1 3 a 5:fflv^r v> 

x/^•-^M5 2 (±sffl«s>^ h y -f7 -i >mun 1 3 

>'<X/N'-'^ffi5 1 5 2 tco^^fitj^ 

Smrs 3 CO1ISW3 4->'<;:^>'<-1|S5 1 <7)$iWi J: <9 

<b(->'^';^>'^'-^tl5 1 o<iiWi <-r-5c:i:A*-ei; 
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[0 0 2 8] ^tim. •r^t)*> I DTmSl 4 a t^ffi 
Wdi;^ h y rf^ ^ >m.U¥U 3 a tTJ^iSetTEfi? 

{CJ:»), m:fi|CO^:5B:36*fi^tL^o mete. ±|S<75>'X*X/N- 

-^ffiil@^ft<D5?!)«Sr^l-o meii, mi <o«R6:^*i- 
ifsjtwi /W2 i,zn-r^y -{ )i^^<^wxm^<7)Mmm't 

^*3Lrv>-So |il6(±, I DT^ffi}&^||i|fi35*6. 5:^ 

fi. mm (m^^'^-y^m G/^n^soJi^^^Lr 
;o j^t), Wi /W2= 1 <7)t§-&{-Jt'^-cwi /W2 =6<7) 

/<;^/<-^S"tSitWi /W2 ^: 6 m±(;±i < LT^). 
Kltcti. Wi /W2 ^4i:-t*^tlcJ:i). JfA**** 

[0 0 2 9] HI ^::^■r:*:*ii0lJ<7)5ftt*®?ft#i^- 
ii^x^^o muz. •mmxxiEmtLfziDTm.m.ti!^ 
Mi|iit;>t-r-5>Jt«^<|ii<7)*aiiffiS:^-ro h 7 (±> i d t 

[0 0 3 0] i /i, HI ic^-t-**iftCT<7)5*tt«®rft^ 

Ctd^-C-i^o [18 iz. I DTl;S*tSitJg:#t^:$:S:i: 
<7)^n^-^ (R*tS3^IS(± 2 m) T'4 

io 5 0 it) t t § o I DTSS*tSS:u*ti-^Jf Aa* 
0*ifflttSr^L. H9H, HE traU^Sfc-r**?*, I D 
T^®*tSS:tc>t-r^=3fit[*i'; ^;K7)^}iiItt^^-ro H9 
(±. I DTSgitSfc^iiJP^Hir^ t >; 
il'-t^Clir^^LTV^^o — H8(±, I DT^SW 
m*** -6 *S:tiL-h I- ^: ^. fc fflWW i:5ltll*ic**jlS^^1- 
;&fj*!)UQO+^iSv^*M#14**»'b#t^< ^f). }fA 

9<Dmm.m^A^h. 1 5 0-3 0 oitesoeatci d 

40 m.f3')-:^)\^i>2-~3 dBmz^t^Zt:^f^A^^o Zfl 

'^mx'^^o 

[0 0 3 11 i!X±<r> X 0 (c**i£ta|tc J: ttif , 3 liopL 
«5 1 3 05¥i4«iSa^*«SO I D TUMig^ 

^^tmmst<r>^^tm-t^mmm^:^ \-') y-yy^ > 

mM.n \ 3 aT-«BgL, 2 <7)?^tt*ffijft^Sg<7)Sg 
50 7 -f ;u 5' u It -5. aaimt <0)£^f ^ft 4: II * f: ^ 
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LX^'^ZtiZiif). » 1 05#ti»®?S*MgO I D T 
«S 1 2 a RIfSI 3 <05f I D T^S 1 

[00321 CKOiT fC2p:*igMt- J: fHf. !»tt«M?gi 
^ctl-iiQ. 4f tt75*mM<7)S*fe4^.|g u J; -2> f?^ 

[0 0 3 3] **fil0J(-±Jv^-cii, -S«^<7)?¥14 

01 oti^-fi^tc, 1^— i±^ii« 1 0 0 o±-e« 

S:1i<05*14aS^#-*^- K7 ^ 1 0 U 10 2?: 

[0 0 3 4] t^^r% 5¥tt«BB?S#a-t- K^-f ;uy 

5'-> 1 0 7. 1 0 8 T^' ^' 

5'-> 1 0 7, 1 0 8 IzESIffl^-f ^?r**>T''C Vi^'-r 
i>fzli><O^W^y Kl 0 9, 11 0 S:IS:ftTJ3lt«f, -T 

^SrfML. -?■i^^:Sffi'<^->' 1 0 7. 1 0 8 tS?^ 

[0 0 3 5] ±.%z\^tz^WL^m<r>m-^^mm.^^^- k 

ih^O^tte^r^Ei-^o mi Iti. S-^-f vy^' J-OS 

»v^fc#14ffi^ 1 1 1 li, ^1 <^?f1t«MiS#-fi*- K 
7 -f ^U:? 1 0 1 <Ott'*<^?¥tt«ffi?S*ffiSI-®i--& I D 

- K7^7l^5' 1 0 2<75tf*(0$?14S®?&*il#t;M-f -2. 

I DTms<7)/<x/N--'ssi 0 4 t^^^arae^sfi 

I 0 7 tC|S:»t;'c^SyN*y Kl 0 9 tr->?.i:<o 

mzm^4 9immLt:t^<r>y ^ A'i'umtiTji 



(9) 4fg§¥9- 9 3 0 7 9 

fiS«ir-ffiv^/-#14ft^i 1 2li. Sl<o?i14SMrS 
#-S*- K^-T 1 0 1 i dtumi o 

5 » 2 <0?¥l4Rffi?&^»^- Yy -i I 02 (r>xti 
I DT«S 1 0 6 t S-iS^era«^^«>'^*i' - > 
1 0 8 t-f5lt/cmS^^'•>' Kl 1 0 tT-X t<;5KUS^ 

fi-^'iim.mmiik^fix\,^^o !}fi4ft«ii 1 1 t#ifitti?si 

1 1 2lcliig<b7)^'5r^S7!)f*l9. f5Ji!|$140*mtt<7)|| 
70 h itm-k -i 9 ■fj^m.W'^ 7 K 1 0 9 (ceSJ $ ix 

Ttt ^<7)4f14ffi«|l 1 loljii^^ixxisy) . &^^>r 
i'i'^tmi <^5f1t*tB?&|5>S*- K7 1 0 1 

€ 1 0 3 t*2<7)?¥tt^B?t#-S^- K7 -f 1 0 2 

0 4 i:«:^^aH«^i;S''<^'->' 1 0 7 1ZS: 
Iffz-^m^^y Kl 0 9US^$tl^<7)3i*«fS L^^tWx. 

[0 0 3 61 <Sf5 2O||ift0lJ> SI 2(±3f:%?gic^>&5¥ 

20 itmm^^s.'e- vy^)vs'<7)m2 ff>^mmi7r:irm& 

mX'^^o HI 2l-i3V^T. 1 2 1 (4#*SB^BEEm^1£-C 
* I) , COJEIE^IS 1 2 1 <r>±i,zmmm^:^ V V y y'y 

i>o )I^^«1 2 1 <0±lC(i, IDT^gl22atS: 
#tgl2 2b, 1 2 2 c t^zXlomfi^^tli>J^^-^\^^- 
-2)0 t^c. ffim^^l 2 1 <7)Jilz(i, IDTEM12 3 
a tRW-Sf 1 2 3 b. 1 2 3 c tl,zi i)mm.^fLi,^2 
30 05*14«B?^*SSi:, I DXmffil 2 4a i:J^ttSff 1 

2 4 b, 1 2 4 c ttci l)««$^^^IS3 05¥1t*®^ 
*«S*'ffM$tLTV^-l>c ^LX. ±ie31i05¥tt«® 

i:oTS^$ttTV^-5,o t/;, IDT«Sl22a<^m 
ffiJ&(±¥«SA:'j^^ I N(C«^$*t, IDTmffil2 
4 aOS®f§l±¥«MtB:'3^^0UT{C«SE?ixrv^ 

t/j, I DT«S1 2 3 a <^SM}i«±Mlil<7)RStS 
123b, 123c «r/|-Lr«*$tLrv^So 
40 [0 0 3 7] J-:l.±<7) J: T i;:*:*iS«^lci3tt^We*®?fi 
K7>f ^P^'ii. 4'*ei50»2 05¥l4g®jS*ffi 
SOSSflfS**ra»l«S:^ h U fy^ >m.mU-h I 
DXmSl 2 3 a{I^*>o-CV»-5**, 5¥ti^W^<0fE« 

1 <r)umu<nm^tnmx'^i>o 
[0 0 3 81 01 3i-> m \ 2 \,zmLtzn^mMWi^m. 

u^<r)^±mi7r^-^o ±.%mi<r>^mmtnmf-z. mm 

50 «i4fitv^*f, WB!G***S»)/h$1-§'^t, 
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{I^lt^>ttTV^^-'<X/<--aS 1 3 K 13 2C0$S 
Wi , W2 Ti^/h? < ;t »)> >l<7)St^5-t;i3lt-2> I DTUffi 

(lai 2#HB.) , /<;^^N'-'aMi Z 2{t^^(n'm2<r>^ 

14S®ife*ffif?S:«fiS;LTV^-5, I DTmSl 2 3 a ^« 

^6<)(C«iE$tLTv^^v^ ([112#HB) , 

3 2<oiliiW2 <o:/v:l; ^li^-f ;P5'otf At! 

3 2 cOilSWz 5r/h$ < -f*^. /N'X/-f-SM 1 3 1 OifS 
Wi Sr:^^ <t-ti.(f\ Ffl^G*^x.^Ci:=^< WMA 

Aa^S:ej«i-^^i:**-e#^o ffi:^ffl. ^^r*?*,ID 
TSMl 2 4 a t I DTSMl 2 3a tji^ja^LTEfi 

10 0 3 9] JiiL±OJ:^U2^||ife«^JlzJ:*t(f, 3ffl05T 
ffir^*«S*««-t.?> I DT^gl 2 3a ^^T«%1- 

**SI5<7)/<^/<-mffi*^'^^e-Jt;a2: LTv^^ C t J; 
0.^1 0W1±«M?fe*«f?0 I DXmS 1 2 2 a t ^ 
3 W3i14*®TS*ffiS<0 I DT^S 1 2 4 a ^^X^M. 

[0 0 4 0] iOJ:^U*||JteCTi-J:*v(f. 5¥14«®^ 
#^fi:*- Kv-f ^w^'o^fifAm^jftS-^ai-sctj&^T 

[0 0 4 1] ***fe0IIlCj3V^Ti. 5i14«®« 

^tzji-b^-f ;u5'#14--<o^Sli, Igll 0, 01 1 

[0 0 4 2] fSa, ±fe»l O^J£0!ltciJV^T(±, g| 1 
^L/wJ:-9t:, I DT^gl 2 a i: I DT^Sl 4 aJl 

^)<7)T-(±^v^o IDTmfel2ai:ID 
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(i^t>e>^rv>o itL(±, ±lS^2<7)||Sg«H|tcov>T<)[^ 
^T-ab-So ifz^ ±.%iM\'&.xy%2'r>Wm%\~i&\^X 

li, Am:'3^^?:¥»MtcLrv^^7!.^ Aai;>3S^-<oM- 
fflSr-e-tt-fiL^fffiLT, :T:¥«Slc-r-&iti prefer-* 

[0 0 4 3] ifz. :*:|&HJ{cjolt^E^*1St LT(i. 

if. L i T a 03 , L i N b Os , L i 2 B4 0? 

M«fitt-ei±^j <. i--<t)?S (SSBW) . ^m?*14* 
(Leaky SAW) I^Sr^Uffl L;t*gStc^>jg 

[0 0 4 4] 

^-f >W:5'<DifAa^*eM1-'l.-i:7:>*T'§, fy-c. 30 
oae*- K=S:a*6«Jtl?IJfflU7t5*14*®?!![#S*- K 

ifs»f^i4:<i'i#<bn;E,o ^-btc. wmm.K^tsm^x. i)- 

[01] ^ISI^{;#-l.?f14*M?&#^*^- K7^;w5'0 

» 1 <r>mMm^7r>--tmwLmx'^ho 
11121 m o*jie!iit-iJit*5*i4*®?s#s*- K7 

1(1131 »l<o||Sfe^fci3tt^3¥l4*®^#S^-Kv 
[1141 »i o||iS«^u*Jtt*3¥l4*®«^#m^- Kv 

[0 5] »1 0^ifeCT(C^tt'5.?¥tt*ffi?&#i^- K7 
[0 6] ^1 cO|lifeP!l(:ijlt^5¥tt*®?^#-a*- K7 
[0 71 m\ O^Jfe«a|U:fett*3¥1t*®ift#»^- 

40 -r ;u J' <7) I D T®SJ&^MilSt-*t-r -S Jtur^ffiwitifflii 
[0 81 ^1 o||Me!lUiJit*5*14*®^#>S*- K7 

[091 »l<OSIiS08Uiott-&5i14*®?£#S^- Kv 

[0101 » 1 <!0|li£CT(c:fctt-2.#SS^<05*14*WiK 
50 [0111^1 osiiSCTicijit^#SSggo5¥1t*ffi« 
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[mi 31 ^2<7>||iSU9(i:Btt^5¥l4«iBrS^m^- K 

[dl 4] ft&*Ji#T(C:fott>l>5¥tt«®r£^a-t- 
[HIS] f*5SiS#fi-io(t^5¥l4«®rft^fi^- 

11. 10 0. 121 #SB^BEms« 

12a. 14a> 122a. 123a. 124a ID 
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10 



12b. 12c. 13b. 13c. 14b. 14c. 1 
22b. 122c. 123b. 123c. 124b. 1 
2 4c KM^ 

1 3 a mmm^:^ h v ^ y ^ ^ >s®?ij 

51. 52. 103. 104. 131. 132 /^:^/< 
5 3. 1 3 3 m^fl^^fil^ 

1 0 1 ffirS<7)5¥tt*®rft#S-t~ Yy^)V9 

1 0 2 f^g05¥14S®?ft^S^- Vy^)i^9 
1 0 5 ffi^^^^^m I DT^g 

1 0 6 Ati^i^miDTmu 

1 0 7. 1 0 8 mmmmm,m^<^-> 

10 9. 110 a^g/N'-;' K 
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